Background
==========

The extensive use of diagnostic imaging, especially computed tomography for most various clinical problems, has increased the number of incidentally found rare vascular anomalies. Despite the lack of clinical symptoms, uncommon arterial variations could be important for diagnostic or therapeutic issues.

The right aortic arch is divided into three major sub-groups classified according to branching patterns: (1) with an aberrant left subclavian artery, which is the most common; (2) with mirror-image branching of the major arteries (left brachiocephalic trunk, right common carotid artery, right subclavian artery); and (3) with the left subclavian artery isolated from the arch \[[@b1-poljradiol-81-69],[@b2-poljradiol-81-69]\].

We report a case of the right aortic arch with mirror-image branching of the major arteries and aplasia of the left brachiocephalic trunk, without accompanying congenital cardiac defect, with left subclavian steal syndrome through vertebral artery and collateral circulation extending from the descending aorta, which makes our configuration extremely rare. To the best of our knowledge, this is the first reported case with this type of aortic anomaly coexisting with collateral circulation through the posterior intercostal artery.

Case Report
===========

A 64-year-old woman with a significant difference in systolic blood pressure and pulse asymmetry of the upper extremities was consulted by a cardiologist and after ultrasound Doppler study of carotid and vertebral arteries was referred to further diagnostics due to a suspicion of the left subclavian steal syndrome. Outpatient ultrasound imaging showed significant asymmetry of carotid arteries and reversed blood flow in vertebral arteries.

Patient underwent CT angiography (Discovery CT750 HD, GE) of the aortic arch and supra-aortic arteries in the Department of Diagnostic Imaging of the Hospital of Trauma Surgery in Piekary Śląskie. CT-angiogram revealed the right aortic arch with mirror-image branching and right-sided descending thoracic aorta. The first branch extending from the arch was the right common carotid artery and the second one was the right subclavian artery. Aplasia of the left brachiocephalic trunk was recognized and a connection between the left subclavian artery and the left common carotid artery was visualized. The examination revealed also a single, expanded vessel leaving the descending aorta- a posterior intercostal artery, passing into a paraspinal network of small, sinuous vessels and connecting with the left subclavian artery through the internal thoracic artery. CTA presented asymmetry of subclavian arteries and common carotid arteries, significantly narrower on the left side, which suggests reduced blood flow. Both vertebral arteries arise properly from the subclavian arteries ([Figures 1](#f1-poljradiol-81-69){ref-type="fig"}, [2](#f2-poljradiol-81-69){ref-type="fig"}).

Discussion
==========

Right-sided aortic arch with mirror-image branching and aplasia of the left brachiocephalic trunk is a rare clinical case \[[@b3-poljradiol-81-69],[@b4-poljradiol-81-69]\]. Only a few cases have been reported in the literature \[[@b4-poljradiol-81-69]--[@b6-poljradiol-81-69]\]. The incidence in the population of dextraposition of the aortic arch is approximately 0.1% \[[@b7-poljradiol-81-69]\]. It is rare among normal individuals and usually it is linked with congenital heart defects, for example tetralogy of Fallot. Normal formation of the major arteries depends on the transformation of the aortic sac and the arch vessel during prenatal development \[[@b1-poljradiol-81-69]\]. Regression in the left IV arch vessel results in the right-sided arch of the aorta \[[@b8-poljradiol-81-69]\].

Singh et al. \[[@b5-poljradiol-81-69]\] described a 36-year-old women, suffering from vertigo and left hand claudication, caused by dextraposition of the aortic arch with isolation of the left brachiocephalic artery and a steal syndrome through the left vertebral artery into the left subclavian artery. A very similar vascular anomaly was reported \[[@b6-poljradiol-81-69]\] in a 49-year-old female with symptoms of subclavian steal syndrome. Pauliukas \[[@b4-poljradiol-81-69]\] showed a case of a 35-year-old patient with the same pathology, surgically treated, presenting neurological manifestations of cerebrovascular insufficiency and absence of pulse on the left arm.

In our case, poor clinical symptoms and patient's late age diagnosis are associated with efficient collateral circulation, connecting the descending aorta and the left subclavian artery, through a network of small vessels. Ultrasound examination suggested vascular pathology. However, CTA clearly revealed the problem. The knowledge of types of pathology is important for the clinical and therapeutic reasons. Arterial anomalies could cause problems during invasive procedures or coronary interventions. In our patient sudden interruption in the blood flow to the left upper extremity, due to for example a closure of one of the vessels from the collateral circulation, could cause symptoms of cerebrovascular insufficiency and upper limb ischemia.

Conclusions
===========

Medical knowledge of uncommon vascular malformations is still expanding because of the development in diagnostic imaging and extensive use of examinations. It is important for the clinical and therapeutic reasons to be aware of all the variations of asymptomatic arteries to avoid complications during invasive procedures.

![3-D reformat images of angio-CT depict: (**A**) a front view of the right aortic arch with mirror-image branching and aplasia of the left brachiocephalic trunk, (**B**) collateral circulation connecting the descending aorta with the left subclavian artery, (**C**) a back view of the anomaly.](poljradiol-81-69-g001){#f1-poljradiol-81-69}

![Axial images of angio-CT show (**A, B**) collateral circulation through an expanded posterior intercostal artery, that extends from the right-sided descending aorta.](poljradiol-81-69-g002){#f2-poljradiol-81-69}
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